The updated list of Estonian bryophytes includes 594 species from all three phyla. Only one species is reported for Estonia according to the literature data, all others have voucher speciemens in herbaria, two of them outside of Estonia. Altogether 242 species are frequent in Estonia, 173 species are rare, and 161 are sporadically distributed. We do not have any recent data for 20 species, and their presence in Estonia is doubtful. In 2008 a new Estonian Red list was compiled and 369 bryophyte species were evaluated against IUCN criteria. Approximately one fifth of the Estonian bryoflora (129 species) is designated to the three threat categories.
INTRODUCTION
The diversity of taxa at the global or local scale depends greatly on the taxonomical research. The species number of bryophytes in the world varies between 15 000 and 20 000 (Shaw et al., 2011) . The number of liverwort species, reported between 5500 and 9500 in recent 20 years, has been estimated to be 7500 by assessing rates of synonymy in recently revised taxa (Von Konrat et al., 2010) . Regional species lists updated according to recent taxonomical conclusions are of help to understand the distribution of global diversity.
The first attempt to compile a list of bryophyte taxa occurring in Estonia dates back to the middle of the 19th century (Girgensohn, 1860) . The first and most recent checklist that includes all groups of bryophytes was published in 1994 (Ingerpuu et al., 1994) . Since then several species new for Estonia were recorded during inventories as well as herbarium material examinations (Kannukene et al., 1997; Leis & Kannukene, 2007; Vellak et al., 2001 Vellak et al., , 2006 Vellak et al., , 2009 Vellak et al., , 2011 Vellak et al., , 2013 . The taxonomy of bryophytes has been changed during past 20 years and some species are separated into two or more species, some are united into one. Some subspecies have been raised to species level and vice versa. Taxonomical rearrangements have been made for higher levels as well. All this has led to the need to update the list of bryophytes registered in Estonia. The aim of this new checklist of Estonian bryophytes is to arrange the taxa according to recently accepted synonyms, supply every taxa with a voucher specimen, estimate the present frequency in Estonia and give proper names in Estonian for new taxa or new synonyms.
Nomenclature of species and lower taxa bases on the lists of European bryophytes (Hodgetts, 2015) , for the higher ranks the Engler's system is used (Frey & Stech, 2009 ). Some taxonomical supplements for hepatics are followed by Feldberg et al. (2010) , Váňa et al. (2013) , Shaw (2015) and Söderstöm et al. (2010 Söderstöm et al. ( , 2015 , and for mosses Hedenäs & Rosborg (2008) , Spence (2005) and Werner et al. (2004) .
MATERIAL AND METHODS
Four Estonian herbaria (TAA; TALL; TAM; TU), database eBiodiversity (http://elurikkus.ut.ee/) and literature data were revised for updating the list. For every species, subspecies and variety a most typical, recent and abundant voucher specimen was chosen. The frequency of every species in Estonia was evaluated in three categories: 1) rare (r) species that have one to seven documented localities; 2) sporadically distributed (p) species that have 8 to 30 localities, and 3) frequent (fq) species that have 31 and more localities. Species occurrence were evaluated as doubtful (?) in Estonia if no records have been found since 1951. For the species that do not have any specimens in herbaria, the source reference is provided.
All new names in Estonian were discussed and confirmed by the Committee of Estonian Botanical Terminology.
RESULTS AND DISCUSSION
In 2015 the Estonian bryoflora includes 594 species. The list of species with their higher taxonomical ranks (genera, families, orders and classes), their common names and recent synonyms is available as an electronic supplement (http://dx.doi.org/10.12697/fce. 2015.52.14) .
Previously three classes of the phylum Bryophyta were accepted, but according to the results of recent research it has been confirmed, that these classes are independent phyla ( Vanderpoorten & Goffinet, 2009 ). In Estonia all three phyla are presented: Anthocerotophyta includes two, Marchantiophyta 127, and Bryophyta 465 species. Numbers of orders, families and genera have increased, but numbers of subspecies and varieties have decreased (Table 1) .
Compared with the previous list the Estonian bryoflora has increased by 84 species during last twenty years. From these 76 species are new findings for Estonia and sixteen species are results of new taxonomical combinations. Eight species are excluded from the previous list due to misidentifications or misinterpretation of synonymy.
Five species were excluded comparing with the previous list (Ingerpuu et al., 1994) due to misidentifications: specimens of Orthotrichum tenellum and Ditrichum heteromallum are now identified as O. pallens and D. flexicaule ac-cordingly (Kannukene et al. 1997) , specimens of Dicranodontium denudatum and Dicranum muehlenbeckii as Ditrichum sp. and as Dicranum brevifolium (Vellak et al., 2009) . Pterogonium gracile was first reported for Estonia in 1994 with two localities (Ingerpuu et al., 1994) . Checking the specimens both were identified now as Pterigynandrum filiforme.
One species is eliminated from the list due to new taxonomical treatment. Despite good morphological characteristics, according to the molecular data Bryum neodamense has been found to be identical to Bryum pseudotriquetrum and they are treated as a single species (Holyoak & Hedenäs, 2006) . Pterogonium gracile and Bryum neodamense belong to the list of protected species of Estonia (Riigi Teataja, 2014a, b) , but due to taxonomical re-arrangements they should be eliminated from that list.
Two further species (Pohlia campotrachela and Schistidium strictum) were eliminated from the list due to misinterpretation of synonymy. P. campotrachela was included in the previous list according to old records named as Bryum annotinum, collected by Girgensohn (Girgensohn, 1860) , and as Pohlia grandiflora, reported by N. Malta (1930) . These names are now accepted as Pohlia annotina. Unfortunately no herbarium specimens were found for Pohlia grandiflora, whereas Bryum annotinum from Girgensohns' collection was identified as Pohlia andalusica. Pohlia annotina has been recorded in Estonia from a new locality rather recently (Leis & Kannukene, 2007) . S. strictum was presented in the previous list as a frequent species in Estonia, but is now eliminated from the list since in the 1994 list S. apocarpum subsp. gracile was considered to be a synonym of S. strictum due to misinterpretation. All specimens of that species belong to S. trichodon var. trichodon according to the revision of Schistidium apocarpum compex by Blom (1996) .
Here we present locality data for two new species for Estonia: 1) Grimmia longirostris, loc. Only one species is known in Estonia by literature data, all other taxa have voucher specimens at different herbaria. In the review of N. Malta (1930) the occurrence of Dicranella rufescens in Estonia was noticed without indicating the herbarium specimens. All voucher specimens are registered in eBiodiversity -a database for the taxa found in Estonia (http://elurikkus.ut.ee/). Two species have voucher specimens outside Estonia, both in Swedish Museum of Natural History (S). The record of Tortula lindbergii as a new species for Estonia was published in 1990 sub nom. Pottia lanceolata (Hedw.) C.Müll. (Hedenäs, 1990) and the specimen holds registration number B216405 in S. Jungermannia subulata was identified for Estonia by J. Váňa (1973) from Mikutowicz' exciccatae collection of Bryotheca Baltica, no 459 (S; reg. no B216672). In TU we have also the Mikutowicz' exciccatae collection, but under specimen no 459 only Cephalozia pleniceps was found.
Through numerous inventories of Estonian bryoflora our knowledge about the frequencies of species has improved. Altogether 242 species (40%) are frequent in Estonia, 173 species (29%) are rare, and 161 species (27%) are sporadically distributed. For twenty species we do not have any recent data, and their presence in Estonia is doubtful, one of these is reported for Estonia only by literature source. Some species estimated as frequent earlier have scarce recent data and are now evaluated as sporadically distributed.
Altogether 369 species, 62% of the whole Estonian bryoflora, has been evaluated against IUCN criteria (categories (Red Data List 2008: http://elurikkus.ut.ee/prmt.php?lang=eng). 155 species of these are considered as species with no risk, a little less (129 species) belong to the three threat categories (Table 2) . For ten species, that have been considered to be extinct from Estonian bryoflora, new records have been registered. For example, Loeskypnum badium was found for the first time in 1904, and in 2012 the second locality was registered; Kiaeria blytti had only old literature data, but in 2009 a new locality was found on Mohni Island. Five spescies had insuffient data for evaluating them against IUCN threat categories. For example Sphagnum auriculatum had only two old records, and was evaluated as data deficient (DD) according to IUCN categories in 2008. One of these localities in a paludified forest in North-Estonia has been degraded due to drainage (Vellak et al., 2013) , but two new records from small lakes in South-Estonia were found in 2014 and the status of S. auriculatum could now be evaluated as vulnerable.
Since red list does not have legal power for protection of species, 24 bryophyte species were taken under state protection in 1994 for the first Teataja, 1994) . In 2004 and in 2014 several corrections have been made, and the latest version includes altogether 45 bryophyte species in three protection categories (Riigi Teataja, 2014a, b) . One species, Rhynchostegium murale was eliminated from the present list since the state of the species has improved due to several newly discovered localities. Decision for the IUCN categories at country level are made on the basis of species occurrence and state in particular region, therefore the renewal of county checklists is important for judgement of the status and protection need of species at larger regional levels. Efficient species conservation planning can be based also on the results obtained by monitoring. Since 1994, when the first list of protected species was compiled, also the bryophyte monitoring started in Estonia. At present 26 species are included in the state monitoring program, five species of these belong to the EU Habitat Directive list (Vellak & Ingerpuu, 2012) .
The present checklist includes altogether 76 species that have been discovered by more thorough investigation during last twenty years. It is possible that most of these species have always been part of Estonian bryoflora (Rhytidiadelphus loreus, Sphagnum pulchrum etc.), but some of them are newcomers, e.g. Campylopus introflexus, that is an invasive species in Europe (Hassel & Södersröm, 2005) . On the other hand we do not have recent localities for 19 species and they may be lost from our bryoflora, also some species have decreased significantly their distribution. The reason for such losses can be climate change (Splachnum spp., Meesia longiseta), but the main cause is still human impact. The reduction and damage of habitats threatens especially sensitive or rare species. Altogether 92 species occurring in Estonia are evaluated as candidate species for the red list of European bryophytes (Hodgetts, 2015) , nine species of them have no recent records in Estonia. Here elaborate and efficient conservation methods can improve the state of threatened species, since the decline of such species distribution range starts long before the results are visible at larger global scale (Hallingbäck, 2002) . 
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